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LIII. "The Quantity of the Sun s Parallax, 
as deduced from the Obfervations of the 
I'ranfit of Venus, on June 3, 1769 : 
By Thomas Hornfby, M. A. Savilian 
Profeffbr of jijlronomy in the Umverfty 
of Oxford, and F. R. S. 



Read Dec. 19, inpIHE uncertainty as to the quantity 
771 JL °f d* 6 Sun's parallax, deduced 

from the oblervations of the tranfit of Venus in 
j 76 1 (whether it arofe from the unfavourable pofi- 
tion of the planet, fo that a fufficient difference of 
time in the total duration of the tranfit was not, and 
indeed could not be, obtained from obfervations 
made at different places j or from the difagreement 
of the* obfervations of different aftronomers, which 
were to ferve as terms of comparifon) feems now to be 
entirely removed : and from the obfervations made 
in diftant parts by the aftronomers of different na- 
tions, and efpecially from thofe made under the pa- 
tronage and dire&ion of this Society, the learned 
of the prefent time may congratulate themielves on 
obtaining as accurate a determination of the Sun's 
diftance, as perhaps the nature of the fubjecl: will 
admit. 

S The 
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The two following Tables give not only the ob- 
fervations themfelves, but alfo the computed dif- 
ferences of time from which the parallax was de- 
duced. 

Table I. 



Places. 


Latitude. 


Obfervers names. 


Int. Cont. at 
Ingrefs 


Int. Cont. at 
Itgrefs 


Obf. Dur. 




o / // 




H. ' " 


CJ / // 


H. ' " 


Wardhus. 


70 22 36 N. 


F. Hell. 


9 34 I0 > 6 


[5 27 24,6 


5 33 '4 


Kola. 


68 52 56 N. 


M. Rumonflcy. 


9 42 4 


'5 35 23 


5 53 *9 


Hudfon's Bay. 


58 47 32 N. 


J M. Wales. 
\ M. Dymond. 


1 15 21,3 
1 15 25,3 


7 45'5 
7 4 8 >5 


5 45 2 4»2 "1 
5 45 23,2] 


California. 


2 3 3 37 N - 


Abbe Chappe. 


17 27,9 


5 54 5°>3 


5 37 3 2 >4 






f Capt. Cook. 


21 44 i5»5 


3 14 13 


5 29 57'5\ 


K. George's Ifland. 


17 28 55 S. 


i Mr. Green. 


21 43 55>5 


3 H 3 


5 30 7>5J 






I Dr. Solander. 


21 44 2,5 







T A B L E II.. 









Difference of 


Diff 


rrence of 






Obfe 


rved durations. 


com p. durat. 


obfei 


v.. durat. 


Sun's parallax. 




H. 


t u 


/ // 


/ 


tt 


it 


■King George's Ifland. 


5 


29 52»5 










Wardhus. 


5 


53 14 


23 3^36 


2 3 


2r,5 


8.639 


< Kola. 


5 


53 19 


23 41,09 


23. 


26,5, 


8,611 


Hudfon's Bay. 


5 


45 23,7 


15 51-9° 


»5, 


3'. 2 


8,5 u 


- California. 


5 


37 3 2 -4 


7 42*43 


7 


39,9 


8,464 


r California, 


5 


37 3 2 =4 










J Wardhus. 


S 


53 i4 


15 48,93 


i5 


5r,6 


8,724 


J Kola. 


5 


53. 19 


16 4,41 


15 


56,6 


8,629 


L Hudfon's Bay. 


5 


45 2 3>7 


8 9,47 


8 


1,3 


8.555 


j" Hudfon's Bay. 


5 


45 23,7 










< Wardhus. 


5 


53 H 


7 39»46 


7 


5o.3 


8,905 


I Kola. 


5 


53 19 


7 49>i9 


7 


55'3 


8,813 


Mean of all 












8,650 



The 
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The fecond column of the fecond Table contains 
the obferved duration, or interval of time, between 
the two internal contacts ; the third contains the dif- 
ference of each duration, deduced by computation 
upon a fuppofuion that the Sun's parallax wasrr: %" ',7 
on the day of the tranfit; the fourth, the difference 
of that duration, as determined by actual obferva- 
tion : In the laft column is given the horizontal par- 
allax on the day of the tranfit, refulting from a 
comparifon of the third and fourth columns. 

In the above comparifon, I have ufed Captain 
Cook's obfervation at the ingrefs, and a mean of his 
and Mr. Green's obfervations at the egrefs ; becaufe, 
upon a comparifon of the obferved times at the in- 
grefs and egrefs, made at the feveral places, when 
reduced to the center of the Earth, upon a fuppo- 
fition that the Sun's parallax on the day of the tranfit 
was =8 // ,65, the difference of meridians, as deduced 
from Captain Cook's obfervation at the ingrefs, agrees 
much better with the fame differences deduced from 
a mean of the two obfervations at. the egrefs, than 
thofe derived either from the obfervation of Mr. 
Green, Dr. Solander, or even from a mean of all 
the three obfervations, as appears from the following 
comparifon. 



Wardhus. 
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Obferved times. 
Effect of parallax. 
Reduced times. 



Obferved times. 
EffecT: of parallax. 
Reduced times. 



Obferved times. 
Effect of parallax. 
Reduced times. 
Ditto at Wardhus. 
Difference of meridians. 



Reduced times at K. G. 
Ditto at California. 

Difference of meridians. 



Reduced times at K. G. 
Ditto at Kola. 

Difference of meridians. 



Reduced times at K. G, 
Ditto at Hudfon's Bay. 
Difference of meridians. 

Vol. LXI. 



•■ 


Wardhus. 






California. 




Ingrefs. 
H. ' " 
9 34 iO)6 
+ 6 35.6 


Egrefs. 
H. ' " 
15 27 24,6 
— 4 35>9 


Ingrefs. 
H. ' " 
17 27,9 
+ 24.9 


Egrefs. 
q. ' " 

5 54 50,3 
+ 4 52 




g 40 46,2 


15 22 48,7 


17 52,8 | 5 59 42.3 


i 


Kola. 


Hudfon's Bay. 




Ingreis. 

9 42 4 

+ 6 37,4 


Egrels. 
r 5 35 23 

~ 4 45' 1 


Ingreis. 

1 15 23'3 
+ 4 i5>9 


Egrels. 

7 47 

•f- 38.7 




9 4 8 41,4 


J 5 3° 37»9 


1 19 39»2 


7 1 2 5-7 




King George's Ifland. 




Capt. Cook. 

21 44 15,5 

5 40,4 


Ina 
Mean. 
21 44 4,s 
5 4<M 


refs. 

Dr. Solander. 

21 44 2,5 

5 40,4 


Mr, Green. 

2' 43 55.5 
5 40,4 


Egrefs. 
Mean. 

3 14 8 
+ 6 23,8 




21 38 35>! 
9 4° 4°>2 


21 38 24,1 
9 4° 46,2 


21 38 22,1 
9 40 4 6 >2 


21 38 15,1 
9 4° 46,2 


3 20 31,8 
15 22 48,7 




12 2 11,1 


12 2 22,1 


12 2 24,1 


12 2 31,1 


12 2 l6,C) 


111. 


lrit 
Capt, Cook.! Mean. 
2i 38 35,121 38 24,1 
17 52,8! 17 52,8 


,refs. 

Dr. Solander. 
2t 38 22,1 
17 52,8 


Mr. Green. 

21 38 15,1 

17 52,8 


Egrels. 

Mean. 
3 20 31,8 
5 59 42,3 




2 39 i7>7 2 39 28,71 2 39 30,7 


2 39 37.7 


2 39 i°>S 


Ifl. 


Capt. Cook. 

21 3 8 35)1 
9 48 41,4 


In;; 
Mean. 
21 38 24,1 
9 48 4M 


r refs. 

Dr. Solander. 
21 38 22,1 

9 48 41,4 


Mr. Green. 
22 38 15,1 

9 48 4i)4 


Egrefs. 

Mean. 

3 20 31,8 

15 3° 37'9 




12 10 6,3 


12 10 17,3 


12 10 19,3 


10 10 26,3 


12 10 6,1 


If! 


Capt. Cook. 

21 38 35,1 

I 19 39,2 


Inr 

Mean. 
21 38 24,) 
1 19 32,9 


irefs. 

Dr. Solander. 
21 38 22,1 
1 19 39,2 


Mr. Green. 

).i 38 15,1 

1 19 39.2 


Egrels. 

Mean, 
3 20 31,8 
7 1 25,7 




3 41 4. 1 


3 4' i5>' 


3 4i 


i7»i 


3 4i 24,1 


3 40 53.9 



4 E 



The 



[ 578 ] 

The near agreement of the difference of me- 
ridians between King George's Ifland and the four 
other places, as deduced from Captain Cook's obferv- 
ation at the ingrefs, and from, a mean of his and 
Mr. Green's obfervations at the egrefs, fufficiently, 
I think, fhew that the obferved duration at King 
George's Ifland is at leaft 5 h 29' 52^,5 : And, from 
a companion made in the fame manner with the ob- 
servations at Hudfon's Bay, it might be fhewn that 
the time of the egrefs is uncertain to a few feconds, 
owing, perhaps, to the hazinefs of the air peculiar 
to that climate, even at the altitude of 10 or 12 de- 
grees. 

By the end of the Sun's eclipfe on the morning 
after the tranfit, the longitude of Wardhus from 
Paris, according to Father Hell, is i h 55' 6" E. of 
Paris, or 2 h 4' 22' E. of Greenwich : and, accord- 
ing to the observation of Mr. Rumoufky, Kola is 
2 h 2 / ^// £ # f p ar i Sj or 2 h 12' m" E. of Green- 
wich. The point therefore at King George's Ifland, 
where the tranfit was obferved, is 9 h $f 5 3", 6 
= 149 28' 24" W. of Greenwich i Vill St. Jofeph 
in California is 7 11 18' 42!" = 109 40' 37" W. of 
Greenwich j and Prince of Wales's Fort in Hudfon's 
Bay 6 h 16' 49!" = 94 12' 22'' W. of Green- 
wich. 

From the near agreement of the feveral refults 
before found, which are independent of the know- 
ledge of the longitude of each place, and affected 
only by the neceffary error in obferving, the ac- 
curacy of the obfervation made at the Cape of Good 
Hope in 1761, by Meffieurs Mafon and Dixon, is 
abundantly confirmed j by comparing which with 

the 
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the beft obfervations made in the places whofe longi- 
tudes werevery nearly afcertained.the Sun's parallax on 
the 5th of June was found = 8' ,692 *. And Mr. 
Pingre, notwithftanding the feveral arguments very 
fpecioufly produced in favour of his own observation 
at the Ifland of Rodrigues, as reprefented in his 
learned Memoire on the Sun's Parallax, will pro- 
bably be of opinion, that an error of one minute 
was committed in writing down the time of his ob- 
fervation, as was conjectured by many perfons, as 
well as myfelf ; a miftake to which the moft expe- 
rienced obferver is fometimes liable, when at the time 
of obfervation the minute is nearly compleated. 

The parallax on the 3d of June being 8 // ,65, the 
mean parallax will be found to be = 8", 7 8 j and 
if the femidiameter of the Earth be fuppofed 
= 3985 Englifh miles, the mean diftance of the 
Earth from the Sun will be 93,726,900 Englifh 
miles. And, as the relative diftances of the planets 
are well known, their abfolute diftances, and con- 
fequently the dimenfions of the Solar Syftem, will 
be as follows. 





Relative diftance. 


Abfolute diftance. 


Mercury, 


387,10 


36,281,700 


Venus, 


7 2 3>33 


67>795>5°o 


Earth, 


1000,00 


93,726,900 


Mars, 


1523,69 


142,818,000 


Jupiter, 


5 2 P°>9 8 


487,472,000 


Saturn, 


9540,07 


894,162,000 



Oxford, Dec. 17, 1771. 

* See Phil. Tranf. Vol. LIII. for the Year 1763. p. 491. 
4 E 2 LIV. A 



